included in this analysis: major cardiovascular diseases (CVD) (ICD 390-448), malignant neoplasm (MN) (ICD 140-208), accidents (ICD E800-E849) and AIDS (ICD 279.1). Cardiovascular disease and MN have been the major causes of death in Italy for many years and in 1994, together with accidents and AIDS, accounted for nearly 80% of all deaths among the entire Italian population.
The analysis was carried out using life expectancy calculated on the basis of the annual mortality. First of all, variations in the expectation of life observed in Italy during the period 1985-1994 were calculated, for both sexes, focusing in particular on people of working age (15-64 years) . Life expectancy in working age represents all the years one can expect to live between 15 and 64 years before reaching retirement at 65 years.
To make an appropriate analysis using this indicator, it is essential to establish the age groups and causes of death which are most relevant in determining changes in mortality. For this purpose Pollard's method was used to estimate the contributions by age groups and causes of death on changes in expectation of life. 4, 11 The analyses of the relations between mortality and expectation of life 12, 13 are the theoretical basis of this method, which is the method of choice because of its completeness and practical suitability for explaining changes in life expectancy among different groups of individuals.
Afterwards, on the basis of the 1994 mortality data, potential gains in life expectancy were estimated under the hypothesis of a total or partial elimination of the main causes of death using the partial multiple decrement life table technique. 14, 15 This method allows the description and analysis of the impact of several causes of death on the average lifetime of the individuals in a population, taking into account the competing risks acting among them.
The competing risk theory is based on the assumption of independence among risks, and has been discussed in many papers. 14, 16 Some researchers have questioned the validity of this assumption, but it may be considered realistic when distant disease categories, such as those in our study, are taken into consideration. 14 Moreover, as Pollard suggested, 17 the correlation between causes of death appears to have a very small effect on variations in life expectancy.
On this basis, the independence of competing risks is assumed for the construction of partial multiple decrement life tables, which derive from the general life table [18] [19] [20] [21] by elimination or reduction of a specific cause of death. 14, 22 The number of years gained in life expectancy at birth is calculated by subtracting the life expectancy in the presence of all causes of death from that in the corresponding multiple decrement life table with partial or total elimination.
Results

Contribution of age and cause of death to the observed gains in life expectancy
In Italy, in 1985, there were 547 436 deaths in a total resident population of 56 593 142, while 556 325 deaths were observed in 1994 in a total resident population of 56 873 809.
In 1985 life expectancy at birth for men and women was 72.4 and 78.7 years respectively; after one decade, both sexes recorded a gain in life expectancy at birth of around 2 years: 2.27 years for men and 2.16 years for women. Table 1 shows, separately for men and women, the contribution of each age class to these increases and Table 2 shows the decomposition of the gains in life expectancy by cause of death, both for all ages and working age.
Considering men, the highest contributions to the gain in life expectancy at birth in the decade of study were observed in individuals older than 55 years (Table 1) . On the contrary, the only age classes which gave a null or negative contribution were the 25-34 and 35-44 years age groups (-7.9% and -0.1% respectively), which account for most of the deaths due to AIDS. 8, [23] [24] [25] [26] Moreover, the contribution given by the young (1-24 years) (4.9%) is cancelled by the loss observed in the young adults 25-44 years old (-8%).
As shown in Table 2 , the most important contribution to the gain observed for men was given by a reduction in CVD Table: in both all ages and working age, the absolute value of this loss (-13.9% for all ages and -37.8% for working age) is greater than the positive contribution to life expectancy associated with the decrease in MN mortality, thus cancelling this gain. The figures for women are similar but it is noticeable that nearly half of the total gain in life expectancy is attributable to very old women (у75 years). The only age class which gave a negative contribution to life expectancy at birth (-2.1%) was the 25-34 years group which is also the peak age for AIDS mortality 27 in women (Table 1 ). For women the highest contributions to increased life expectancy were due to the reduction in CVD deaths (57.2% for all ages and 51.1% for working age) and important contributions were also made by fewer deaths from accidents (10.8% for all ages and 33% for working age) ( Table 2 ). Even if the negative role of AIDS is less marked than among men, this pathology caused a loss in life expectancy for women of all ages (-4.7%), which can be considered nearly equivalent, in terms of absolute values, to the gain associated with MN mortality reduction (4.5%). Considering women of working age, the negative contribution of AIDS (-21.3%) is even higher than the positive one related to the reduction in mortality from MN (18.0%).
Potential gains in life expectancy
In 1994, life expectancies at birth for the male and female Italian population, calculated from the general life table, were 74.7 and 80.9 years respectively .  Tables 3a and 3b show, for men and women separately, the potential gains in life expectancy at birth and for specific ages through complete elimination (Table 3a) and a partial (50%) reduction (Table 3b) in mortality from CVD, MN, accidents and AIDS.
Potential gains in life expectancy at birth resulting from a complete elimination of CVD, MN, accidents and AIDS were respectively, 5.01, 3.84, 0.87 and 0.33 years among men, and 5.23, 2.77, 0.40 and 0.11 years among women. Under the hypothesis of a 50% mortality reduction related to the same causes of death the potential gains in life expectancy at birth were respectively: 2.06, 1.80, 0.43, 0.16 years for men and 2.10, 1.34, 0.20, 0.05 for women.
Total elimination or partial reduction in mortality from all these causes, except for CVD, would give greater potential gains in life expectancy at birth for men than for women. In particular, the impact on female average life span from partial reduction or even total elimination of accidents and AIDS mortality is not so marked.
It is noteworthy that the potential gains in life expectancy from CVD mortality reduction are high and very similar up to 75 years of age. This means that the impact of mortality due to these pathologies is very high above all among the elderly and LIFE EXPECTANCY AND CAUSES OF DEATH 907 For MN the potential gains obtained by partial or total elimination of these causes of death are very similar up to 45 years of age; they decrease after this age until age 75, reaching a value that is very low compared with the potential gain at birth. This shows that individuals aged 46-64 years would gain most from these reductions.
Deaths due to accidents occur mostly among the young, both male and female, therefore, under the hypothesis of the elimination of these violent causes, the potential gains in the expectation of life at 15 years of age (0.82 for men and 0.36 for women) are nearly the same as the potential gains at birth. For men in particular, any potential improvement is already halved by 35 years of age (0.41 years). A similar trend can be observed from a partial reduction in mortality due to accidents for both sexes.
The expectation of life related to a total elimination of AIDS as cause of death would increase considerably for males and females exclusively up to 25 years of age. The potential gains at this age would be 0.32 years for men and 0.10 for women; these values would actually be very similar to those gains calculated for the expectation of life at birth. However, after 45 years of age the gains are lost for males as well as for females. A similar result is obtained by a partial reduction of mortality from AIDS. Table 4 shows, separately for men and women, the potential gains expected for working ages by partial as well as complete elimination of the considered causes of deaths.
Potential gains in life expectancy in working age
With regard to the expectation of life during working age, all causes of death acting primarily before 15 and after 64 years of age have no great impact on it. Therefore, potential gains expected for working age by elimination of CVD (0.41 years for men and 0.15 for women) represent less than 10% of the expected gain for the entire life span (5.01 and 5.23 years for men and women, respectively).
However, the potential gains in life expectancy by reducing deaths from accidents and AIDS make a greater contribution to those of working age. For both men and women of working age, the elimination of AIDS deaths would result in increased life expectancy (0.23 and 0.07 years, respectively) similar to that observed after a 50% reduction of CVD (0.21 years for men and 0.08 for women). Moreover, the gain associated with the elimination of deaths from accidents (0.45 years for men and 0.11 for women) would be higher than the gain due to the 50% reduction of CVD; among men the gain doubles (0.45 years versus 0.21).
With regard to MN, potential gains expected for working ages obtained by both partial and complete elimination of this cause of death would be marked as well as those expected during the total life span.
Discussion
The results of this study demonstrate their usefulness as tools for examining life expectancy in Italy and above all the potential improvements by the reduction or elimination of certain important pathologies as causes of death. These findings may have implications for practical decision making in setting up health goals, allocating resources and evaluating health programmes.
Our results demonstrate that life expectancy in Italy, which has already shown considerable gains, is getting longer. An important contribution to this gain was made by reduction in mortality from chronic pathologies such as CVD and, above all, by the reduction of general mortality among old people.
It must be pointed out that the hypothesis of complete elimination of certain causes of death, e.g. CVD (the leading cause of death) it is not realistic but it is useful in giving the right weight to the other competing risks. Under this hypothesis, in fact, the average lifetime increases by 5 years-this can be considered a 'limiting' value and any realistic hypothesis of mortality reduction will never be able to result in any further increase in life expectancy. It should be emphasized that it actually took a decade in Italy to obtain an inprovement of nearly 2 years in the expectation of life at birth. Therefore, even a few months gained in the average life represent an important reduction in general mortality.
In comparison to the figures observed in the decade 1985-1994, a further decrease in mortality due to CVD and MN would be possible both by improving specific therapies and applying primary prevention measures, such as the modification of those behaviours (dietary habits, physical activity and smoking habits) which prove to be associated with these specific pathologies.
Moreover, secondary preventive actions such as screening programmes are relevant for achieving a further reduction in mortality from MN-the importance of early diagnosis in the prevention of female breast cancer is well known.
These results are particularly important from a public health perspective for estimating, in terms of an average life, the impact On the basis of our findings, the most appreciable benefits, in terms of gained years, would be obtained by CVD mortality reduction programmes. It is generally accepted that the main risk factors for these diseases are: cigarette smoking, raised plasma cholesterol, raised blood pressure and lack of physical activity. All these factors can be influenced by changes in behaviour and lifestyle together with changes in dietary habits which aim to reduce the intake of saturated fatty acids and to avoid the excessive consumption of alcohol. Nevertheless, noteworthy improvements in the average lifetime would occur mostly in the older ages. In terms of economic costs and benefits the years lived at any age do not have the same value, 9 and years gained during the working period can be considered an indicator worth evaluation.
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Any analysis based on working age would produce very interesting results not only for a discussion of the economic costs of diseases, but also for avoiding certain problems resulting from the quality of data for older ages. It is well known that the determination of the underlying cause of death becomes more difficult after age 65.
With regard to AIDS mortality, it must be pointed out that its elimination in individuals of working age would give more benefit in terms of average lifetime than that obtained from a partial reduction in CVD.
Currently, a reduction in AIDS mortality could be obtained by the promotion of safer behavioural habits such as the use of condoms, treatment programmes to help drug users cut down or stop injecting, as well as by the introduction of new drugs for therapy (e.g. combined antiretroviral therapy). It is not even unreasonable to think of the total eradication of this infectious disease in the future, perhaps through the introduction of a vaccine.
It should be noted that the elimination or even partial reduction of accidents as a cause of death would give an important gain in life expectancy among men of the working age. Few accidents are due purely to chance, many are preventable through information and education, and through measures like improved planning and design of the environment, better management in the workplace or greater vigilance and supervision in the home.
As road accidents account for about two-thirds of the overall accident mortality in Italy (data not shown), it seems reasonable to suggest that programmes to prevent fatal motor vehicle accidents should be given priority in economic planning. Preventive actions should be aimed particularly at three major determining factors of road accidents: infrastructure and road signs, the vehicle, the driver and the passengers. Specifically the introduction of safety elements (seat belts, helmets, child seats) and action on alcohol abuse, which is a significant contributory factor to road accidents, should be enhanced. These preventive actions are quoted among the main goals of many European National Health Plans. [5] [6] [7] In conclusion, adoption of a series of feasible measures of both primary and secondary prevention and improvement in medical treatments will make it possible to make improve life expectancy for the Italian population.
